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(54) Control device for fuel cell powered vehicle 

(57) A fuel cell power plant (1) and a rechargeable 
battery (2) are connected in parallel to an electric motor 

(3) of a fuel cell powered vehicle, and the output voltage 
of the fuel cell power plant (1) is regulated by a converter 

(4) . A temperature sensor (5) detects the temperature 



of the electric motor (3), and a controller (6) controlling 
the output voltage of the converter (4) to a predeter- 
mined high voltage value when the temperature of the 
electric motor (3) is greater than a predetermined tem- 
perature, thereby preventing the excessive rise of the 
temperature of the electric motor (3). 
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Description 

FIELD OF THE INVENTION 



[0001] This invention relates to a control device for a 
vehicle which is powered by a fuel cell. 

BACKGROUND OF THE INVENTION 

[0002] With regard to an electric vehicle which is pro- 
pelled by the operation of an electric motor, Tokkai Hei 
9-191582 published by the Japanese Patent Office in 
1997 discloses a system which performs output limita- 
tion of the direct current (DC) power supply in order to 
prevent increase in the temperature of the electric mo- 
tor. Reduction of the input voltage of the electric motor 
leads to elevation of its temperature, and to increase in 
the heat loss in the motor. This prior art reduces the out- 
put of the DC power supply in such a case, so as to de- 
crease the input current to the electric motor 
[0003] Tokkai Hei 11-220812 published by the Japa- 
nese Patent Office in 1 999 discloses an electric system 
which enhances the operational efficiency of the electric 
motor by keeping the input voltage to the electric motor 
at a constant potential level by output voltage control of 
the DC power supply. 

SUMMARY OF THE INVENTION 

[0004] In connection with the former art, limitation of 
the output of the DC power supply amounts to a limita- 
tion of the output of the electric motor, and as a result 
the power performance of the vehicle is reduced. 
[0005] In connection with the latter art, the following 
problem arises in the case of application to a fuel cell 
powered vehicle. 

[0006] For a fuel cell vehicle in which the fuel cell de- 
vice and a rechargeable battery are connected in paral- 
lel to the electric motor, it is desirable to control the out- 
put of the fuel cell device at high efficiency in order to 
balance the charge amount and discharge amount of 
the rechargeable battery. However keeping the input 
voltage to the electric motor at a constant potential level 
makes this kind of control difficult, and risks increasing 
the fuel consumption of the vehicle. 
[0007] It is therefore an object of this invention to pre- 
vent excessive rise of the temperature of the electric mo- 
tor used for a fuel cell vehicle, while restraining increase 
in the fuel consumption of the fuel cell power plant. 
[0008] In order to achieve the above object, this in- 
vention provides a control device for fuel cell powered 
vehicle which is driven by an electric motor to which a 
fuel cell power plant and a rechargeable battery are 
electrically connected in parallel. The device comprises 
a converter which converts an output voltage of one of 
the fuel cell power plant and the rechargeable battery, 
a temperature sensor which detects a temperature of 
the electric motor, and a programmable controller pro- 
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grammed to control an output voltage of the converter 
according to the temperature of the electric motor. 
[0009] This invention also provides a control method 
for a fuel cell powered vehicle which is driven by an elec- 
5 trie motor to which a fuel cell power plant and a re- 
chargeable battery are electrically connected in parallel. 
The method comprises detecting a temperature of the 
electric motor, and converting an output voltage of one 
of the fuel cell power plant and the rechargeable battery 
10 according to the temperature of the electric motor. 
[0010] The details as well as other features and ad- 
vantages of this invention are set forth in the remainder 
of the specification and are shown in the accompanying 
drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a schematic diagram of a control de- 
vice for a fuel cell powered vehicle according to this in- 
20 vention. 

[0012] FIG. 2 is a flow chart for explanation of a control 
routine for the output voltage of a fuel cell power plant, 
which is executed by a controller according to this in- 
vention. 

25 [0013] FIG. 3 is a diagram showing a relationship be- 
tween the coil temperature of an electric motor and a 
set voltage defined by the controller 
[0014] FIG. 4 is a diagram showing a possible varia- 
tion related to the relationship between the electric mo- 
30 tor coil temperature and the set voltage defined by the 
controller. 

[0015] FIG. 5 is a diagram showing another variation 
related to the relationship between the electric motor coil 
temperature and the set voltage that can be defined by 
35 the controller. 

[0016] FIG. 6 is a diagram showing the variation of the 
output voltage of the fuel cell power plant when the plant 
is operating with the highest efficiency. 
[0017] FIG. 7 is a diagram for explanation of a rela- 
40 tionship between input voltage to the electric motor and 
heat loss in the motor 

[0018] FIG. 8 is similar to FIG. 1 but showing a second 
embodiment of this invention. 

[0019] FIG. 9 is similar to FIG. 2 but showing thesec- 
45 ond embodiment of this invention. 

[0020] FIG. 1 0 is similar to FIG. 1 but showing a third 
embodiment of this invention. 

[0021] FIG. 11 issimilartoFIG.2butshowingthethird 
embodiment of this invention. 

so 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Referring to FIG. 1 of the drawings, a fuel cell 
55 powered vehicle comprises an electric motor 3 which 
provides its motive power, a fuel cell power plant 1 which 
comprises a fuel cell stack for supplying electrical power 
to the electric motor 3, and a rechargeable battery 2. 
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The fuel cell power plant 1 comprises a fuel cell which 
generates electrical power by utilizing hydrogen. 
[0023] In this embodiment, a 20 kilowatt (KW) three 
phase synchronous alternating current (AC) motor is 
used as the electric motor 3. This electric motor 3 com- 
prises an inverter 3A. 

[0024] The fuel cell device 1 and the rechargeable 
battery 2 are connected to the inverter 3A in parallel, as 
shown in the figure by solid lines. 
[0025] The inverter 3A converts the direct current 
(DC) which is supplied from this parallel power supply 
circuit into three phase alternating current (AC), which 
it supplies to the electric motor 3. The electric motor 3 
is rotated by this three phase alternating current, and 
drives the drive wheels of the vehicle. On the other hand, 
when the vehicle is decelerating, the rotational energy 
of the drive wheels regenerates electrical energy by 
driving the electric motor 3 as a generator, so as to 
charge the rechargeable battery 2. 
[0026] The fuel cell power plant supplies drive current 
to the electric motor 1 . Moreover, when the voltage of 
the rechargeable battery 2 has dropped due to lack of 
charge, the fuel cell power plant supplies current to this 
rechargeable battery 2 for charging it. 
[0027] A converter 4 is provided to the fuel cell power 
plant 1 for increasing its output voltage. This converter 
4 is a so-called DC-DC converter, and increases the out- 
put voltage of the fuel cell power plant 1 according to a 
signal which is output from the controller 6. 
[0028] For controlling the output voltage of the fuel 
cell power plant 1 , a temperature sensor 5 which detects 
the temperature of the electric motor 3 and a vehicle 
speed sensor 8 which detects the vehicle speed are 
connected to the controller 6 by a signal circuit shown 
by the broken lines in the figure. 
[0029] The temperature sensor 5 detects the temper- 
ature of a coil which is provided to the electric motor 3, 
or the temperature of coolant which cools the electric 
motor 3. 

[0030] Furthermore, a signal from the rechargeable 
battery 2 which indicates its output voltage and a signal 
from the inverter 3A of the electric motor 3 which indi- 
cates the motor load are input to the controller 6. 
[0031 ] Based upon these signals, the controller 6 con- 
trols the converter 4 so as to control the output voltage 
of the fuel cell power plant 1 . 

[0032] For this control, the controller 6 executes a rou- 
tine shown in FIG. 2 at periodic intervals while the elec- 
tric motor 3 is operating. The execution period may be, 
for example, one second. 

[0033] Referring to FIG. 2, first in a step S1 , the con- 
troller 6 reads the motor temperature as detected by the 
temperature sensor 5. 

[0034] Next, in a step S2, the controller 6 compares 
this motor temperature with a predetermined tempera- 
ture. This predetermined temperature may be set to a 
coil temperature of a hundred degrees centigrade 
(100°C). If the motor temperature is greater than the 



predetermined temperature, the routine proceeds to a 
step S3. 

[0035] In this step S3, the controller 6 controls the out- 
put voltage of the fuel cell power plant fto a predeter- 
5 mined high voltage value by outputting a signal to the 
converter 4. 

[0036] Now, this predetermined high voltage value will 
be explained. 

[0037] FIG. 3 shows the control range for the drive 
10 voltage for the electric motor 3. The predetermined high 
voltage value which is applied in the step S3 is set to be 
equal to the upper limit of this control range. 
[0038] For the 20 KW electric motor 3 used in this em- 
bodiment for driving the vehicle, the control range is 70 
15 volts to 140 volts. Accordingly, in the step S3, the con- 
troller 6 controls the converter 4 so that the output volt- 
age of the fuel cell power plant is equal to 1 40 volts. The 
output power of the fuel cell power plant 1 is maintained 
at a constant level which allows this voltage to be at- 
20 tained. 

[0039] Referring to FIG. 7, the heat loss rate of the 
electric motor 3 increases along with decrease of its in- 
put voltage. Thus, if the motor temperature is greater 
than the predetermined temperature, the output voltage 
25 of the fuel cell device 1 is maintained at the upper limit 
of the control range, in order to ensure that the heat loss 
rate of the motor 3 is small. 

[0040] As a result efficient vehicle operation is at- 
tained, based upon low heat loss rate of the electric mo- 
30 tor 3. If the open circuit voltage of the rechargeable bat- 
tery 2 drops to lower than the upper limit of the control 
range, in addition to the supply of drive current from the 
fuel cell device 1 to the electric motor 3, current is also 
supplied to the rechargeable battery 2, and thus the re- 
35 chargeable battery 2 is charged. 

[0041] After the procedure of the step S3, the routine 
terminates. 

[0042] If in the step S2 it is determined that the motor 
temperature is not greater than the predetermined tem- 
40 perature value, the routine proceeds to a step S4. In this 
step S4, the controller 6 performs normal control in the 
above described control range. This control is per- 
formed for the purpose of maximizing the operational 
efficiency of the fuel cell power plant 1 . 
45 [0043] At this time, if it is possible for the power which 
is currently required by the electric motor 3 to be sup- 
plied solely from the fuel cell power plant 1 , then the 
controller 6 controls the converter 4 so that it raises its 
output voltage higher than the open circuit voltage of the 
so rechargeable battery 2. 

[0044] If on the other hand it is not possible for the 
power which is currently required by the electric motor 
3 to be supplied solely from the fuel cell power plant 1 , 
then the controller 6 controls the converter 4 so that its 
55 output voltage is equal to the open circuit voltage of the 
rechargeable battery 2, so that electrical power is sup- 
plied to the electric motor 3 both from the fuel cell power 
plant 1 and also from the rechargeable battery 2. 
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[0045] In parallel with controlling the output voltage of 
the converter 4, the controller 6 also controls the level 
of power generation of the fuel cell power plant 1 in the 
following manner. 

[0046] Referring to FIG. 7, the power generation level 
for the fuel cell power plant 1 shown by the straight line 
in this figure is the level for which the efficiency is the 
highest. The curved line shows the variation of the elec- 
trical power requirement as the load upon the electric 
motor 3 changes. 

[0047] When a power requirement which varies in this 
manner exceeds the power generation capacity of the 
fuel cell power plant 1 , power is supplied from the re- 
chargeable battery 2 to the electric motor 3 in order to 
satisfy the power requirement. Conversely, in the re- 
gions shown in the figure by diagonal hatching, the pow- 
er requirement is less that the power generation capac- 
ity of the fuel cell power plant 

[0048] In this case, the surplus electrical power is 
used for charging the rechargeable battery 2. The most 
suitable operational efficiency for the fuel cell power 
plant 1 is that at which its power generation level is main- 
tained so that the power supplied by the rechargeable 
battery 2 is equal to the electrical power used forcharg- 
ing the rechargeable battery 2. 

[0049] To put it in another way, the power generation 
level of the fuel cell power plant 1 should be so adjusted 
that, in FIG. 7, the total area of the regions delimited by 
the required power curve below the straight line which 
shows the power generation level, in other words, the 
total area of the regions shown by the diagonal hatching, 
and the total area of the regions delimited by the re- 
quired power curve above the straight line, should be 
equal to one another. 

[0050] Such adjustment of the power generation level 
of the fuel cell power plant 1 is performed by adjusting 
the amount of fuel which is supplied to the fuel cell power 
plant 1 . In other words, in the case of a fuel cell power 
plant which is associated with a reformation device, the 
level of power generation is adjusted by adjusting the 
amount of fuel supplied for reformation; and, in the case 
of a fuel cell power plant which is not associated with 
any reformation device, the level of power generation is 
adjusted by adjusting the amount of hydrogen supplied. 
[0051] After the procedure of the step S4, the routine 
terminates. 

[0052] By this control, it is possible to suppress in- 
crease of the temperature of the electric motor 3 without 
limiting its power output. Furthermore, if the temperature 
of the electric motor 3 is below the predetermined tem- 
perature, it is possible to prevent increase of the fuel 
consumption by the fuel cell power plant 1 by performing 
control in order to optimize the operational efficiency of 
the fuel cell power plant 1 . 

[0053] When performing the decision relating to the 
temperature of the electric motor 3 in the step S2, it is 
desirable to provide a hysteresis region as shown by the 
broken line in FIG. 3, although this concept is notshown 



in the flowchart of FIG. 2. In other words, for example, 
instead of setting the predetermined temperature at 
100°C, a hysteresis region of width 10°C around 100°C 
is set. 

5 [0054] When the temperature of the electric motor 3 
rises, at the time point that the temperature of the elec- 
tric motor 3 exceeds the upper limit of the hysteresis re- 
gion, it is determined that the temperature of the electric 
motor 3 has exceeded the predetermined temperature, 
10 On the other hand, when the temperature of the electric 
motor 3 drops, at the time point that the temperature of 
the electric motor 3 drops below the lower limit of the 
hysteresis region, it is determined that the temperature 
of the electric motor 3 has dropped below the predeter- 
15 mined temperature. 

[0055] The output voltage control of the fuel cell power 
plant 1 in the vicinity of the predetermined temperature 
is stabilized by setting a hysteresis region in this man- 
ner. 

2 o [0056] Furthermore, it would also be possible to add 
the vehicle speed detected by the vehicle speed sensor 
8 as an additional condition for decision in the step S2. 
In other words the routine would only proceed from the 
step S2 to the step S3 if both the temperature of the 
25 electric motor 3 was higher than the certain predeter- 
mined temperature and also the vehicle speed was 
higherthan a certain predetermined vehicle speed while 
on the other hand, if the vehicle speed was lower than 
the predetermined vehicle speed, the routine would pro- 
30 ceed to the step S4, even if the temperature of the elec- 
tric motor 3 was higherthan the predetermined temper- 
ature. 

[0057] The predetermined vehicle speed is set to a 
boundary speed between the low vehicle speed region 
35 and the medium to high vehicle speed region. Here, the 
low vehicle speed region corresponds to the speed re- 
gion for driving in urban areas. 

[0058] Generally, it is the medium to high vehicle 
speed region in which the electric motor 3 may overheat. 
*o In the low vehicle speed region, it is difficult for the tem- 
perature of the electric motor 3 to exceed the predeter- 
mined temperature, and even if it does do so, the level 
by which it so exceeds the predetermined temperature 
is likely to be small. Further, this excess condition is like- 
ns |y to terminate naturally within a short time period. When 
control for preventing rise of the temperature of the elec- 
tric motor 3 is performed even in these type of circum- 
stances, there is a possibility of the fuel consumption of 
the fuel cell power plant deteriorating instead. 
so [0059] By including a condition related to the vehicle 
speed in the decision criterion used in the step S2, this 
type of slight rise of the temperature of the electric motor 
3 in the low vehicle speed region is excluded from the 
range of phenomena subjected to temperature rise sup- 
55 pression control. As a result, on the one hand heat loss 
in the electric motor 3 in the medium and high vehicle 
speed region is suppressed, while on the other hand it 
becomes possible to reduce the fuel consumption of the 
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fuel cell power plant 1 in the low vehicle speed region. 
[0060] Various changes are possible in the manner for 
setting the predetermined high voltage value, which is 
to be the target for control by the converter 4 in the step 
S3. 5 
[0061] For example, as shown in FIG. 4, instead of 
fixing the predetermined high voltage value at the upper 
limit of the control range, it would also be possible to set 
a region of fixed width adjoining the upper limit of the 
control range. To speak in terms of the previously dis- 
cussed 20 KW electric motor, instead of fixing the output 
voltage of the converter 4 to 1 40 volts which is the upper 
limit of the control range, it would be maintained in the 
region from 120 volts to 140 volts. 
[0062] Furthermore, by varying the predetermined 
high voltage value so that it becomes higher in the con- 
trol range as the temperature detected by the tempera- 
ture sensors increases, as shown in FIG. 5, it is possible 
to further enhance the efficiency of temperature rise 
suppression control for the electric motor 3. 
[0063] Although in this embodiment, the temperature 
sensor 5 detects the temperature of the electric motor 
3 from the temperature of its coil or from the temperature 
of its coolant, it would be possible, as an alternative, fur- 
ther to enhance the accuracy of control by detecting 
both of these two temperatures individually by using a 
plurality of temperature sensors, by comparing the tem- 
peratures detected by these plural sensors against sep- 
arately set predetermined temperatures, and by per- 
forming determination of the temperature of the electric 
motor 3 based upon the results of these comparisons. 
[0064] Next, a second embodiment of this invention 
will be explained with reference to FIGS. 8 and 9. 
[0065] In this second embodiment, in addition to the 
structure of the first embodiment described above, the 
control device is further provided with a switch 7 as 
shown in FIG. 8. The switch 7 is normally kept in an ON 
state where it electrically connects the rechargeable 
battery 2 with the electric motor 3 and fuel cell power 
plant 1 . It turns to an OFF state upon receiving a signal 
from the controller 6 to interrupt the electrical connection 
therebetween. 1 . 

[0066] Furthermore, as shown in FIG. 9, in the control 
routine, a step S3A is provided instead of the step S3 of 
the control routine of the first embodiment, and likewise 
a step S4A is provided instead of the step S4. In the step 
S3A, the controller turns the switch 7 OFF and controls 
the output voltage of the converter 4to the predeter- 
mined high voltage value, in the same manner as in the 
step S3 described above. In the step S4A, along with 
turning the switch 7 ON, optimizing control of the oper- 
ational efficiency of the fuel cell power plant 1 is per- 
formed in the same manner as in the step S4 described 
above. 

[0067] According to this second embodiment, flow of 
electrical current to and from the rechargeable battery 
2 is interrupted during the period in which control is be- 
ing performed for suppressing elevation of the temper- 



ature of the electric motor 3. 

[0068] Maintaining the output voltage of the converter 
4 at the predetermined high voltage value leads to in- 
crease of the load upon the fuel cell power plant 1 . If the 
switch 7 is turned OFF during the period in which control 
is being performed for suppressing elevation of the tem- 
perature of the electric motor 3, no charging electrical 
current is provided to the rechargeable battery 2 from 
the fuel cell power plant 1 , even if the charge level of 
the rechargeable battery 2 drops. 
[0069] Accordingly, with this second embodiment, it is 
possible to prevent the load upon the fuel cell power 
plant 1 from becoming excessively large during the pe- 
riod in which control is being performed for suppressing 
elevation of the temperature of the electric motor 3. 
[0070] Various variations are possible with respect to 
the criteria of determining the predetermined tempera- 
ture which is the basis for the decision in the step S2, 
and the predetermined high voltage value which is the 
control target during the control of the step S3A, in the 
same manner as in the case of the first embodiment. 
[0071] Next, a third embodiment of this invention will 
be explained with reference to FIGS. 1 0 and 11 . 
[0072] According to this third embodiment, no con- 
verter 4 is provided to the fuel cell power plant 1 , but 
instead a converter 4 is provided to the rechargeable 
battery 2. Accordingly the converter 4 regulates, not the 
output voltage of the fuel cell power plant 1 , but instead 
the output voltage of the rechargeable battery 2. 
[0073] Furthermore, as shown in FIG. 11 , in the con- 
trol routine, a step S3B is provided instead of the step 
S3 of the control routine of the first embodiment, and 
likewise a step S4B is provided instead of the step S4. 
[0074] In the step S3B, not only is the output voltage 
of the converter 4 controlled to the predetermined high 
voltage value, but also the power generated by the fuel 
cell power plant 1 is fixed at a constant level which can 
provide the predetermined high voltage value. The fuel 
cell stack of the fuel cell power plant 1 has the charac- 
teristic that, the lower is the output power, the higher is 
the voltage which it can output. Accordingly, if the fuel 
cell power plant 1 is made to output a high voltage value 
corresponding to the output voltage of the converter 4, 
the power generated by the fuel cell power plant 1 is 
kept low. In this case, the shortage of power required by 
the electric motor 3 is supplied from the rechargeable 
battery 2. 

[0075] If in the step S4B the power required by the 
electric motor 3 is smaller than the output power of the 
fuel cell power plant 1 , the controller 6 controls the con- 
verter 4 so that its output voltage becomes lower than 
the output voltage of the fuel cell power plant 1 . If the 
power required by the electric motor 3 is larger than the 
output power of the fuel cell power plant 1 . the controller 
6 controls the converter 4 so that the output voltage of 
the converter 4 becomes equal to the output voltage of 
the fuel cell power plant 1, thereby supplying electrical 
power to the electric motor 3 both from the fuel cell pow- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



BNSDOCID: <EP 1225082A2_I_> 




9 EP 1 225 

er plant 1 and from the rechargeable battery 2 
[0076] I n parallel with the output voltage control of the 
converter 4, the controller 6 controls the power gener- 
ated by the fuel cell power plant 1 so as to satisfy the 
relationship shown in FIG. 6. 5 
[0077] According to this third embodiment, the power 
generated by the fuel cell power plant 1 is not increased 
during the period for temperature elevation suppression 
control of the electric motor 3. Accordingly it is possible 
to prevent reduction of the load upon the fuel cell power 10 
plant 1 in accompaniment with temperature elevation 
suppression control of the electric motor 3. 
[0078] In this third embodiment as well, various vari- 
ations are possible with respect to the criteria for deter- 
mining the predetermined temperature which is the ba- 15 
sis for the decision in the step S2, and the predeter- 
mined high voltage value which is the control target dur- 
ing the control of the step S3B, In the same manner as 
in the case of the first embodiment. 

[0079] The contents of Tokugan 2001-10917, with a 20 
filing date of January 1 9, 2001 in Japan, are hereby in- 
corporated by reference. 

[0080] Although the invention has been described 
above by reference to certain embodiments of the in- 
vention, the invention is not limited to the embodiments 25 
described above. Modifications and variations of the 
embodiments described above will occur to those skilled 
in the art, in light of the above teachings. 
[0081] The embodiments of this invention in which an 
exclusive property or privilege is claimed are defined as so 
follows: 



082 A2 




4. The control device as defined in any of Claim 1 
through Claim 3, wherein the controller (6) is further 
programmed to determine whether or not the tem- 
perature of the electric motor (3) is greater than a 
predetermined temperature (S2), and, when the 
temperature of the electric motor (3) is greater than 
the predetermined temperature, to control the out- 
put voltage of the converter (4) not to drop below a 
predetermined voltage (S3, S3A, S3B). 

5. The control device as defined in Claim 4, wherein 
the controller (6) is further programmed to control 
(S4, S4A, S4B) the output electrical power of the 
fuel cell power plant (1) to cause an electrical power 
supplied from the secondary battery (2) to the elec- 
tric motor (3) to balance an electrical power sup- 
plied from the fuel cell power plant (1) to the sec- 
ondary battery (2), when the temperature of the 
electric motor (3) is not greater than the predeter- 
mined temperature (S4, S4A, S4B). 

6. The control device as defined in Claim 4, wherein 
the predetermined voltage is set to a value in a pre- 
determined voltage range of which an upper limit 
coincides with an upper limit of a drive current volt- 
age of the electric motor (3). 

7. The control device as defined in Claim 4, wherein 
the predetermined voltage is set to be equal to the 
upper limit of the drive current voltage of the electric 
motor (3). 



Claims 

1. A control device for a fuel cell powered vehicle 
which is driven by an electric motor (3) to which a 
fuel ceil power plant (1) and a rechargeable battery 
(2) are connected in parallel, comprising: 

a converter (4) which converts an output volt- 
age of one of the fuel cell power plant (1) and 
the rechargeable battery (2); 
a temperature sensor (5) which detects a tem- 
perature of the electric motor (3); and 
a programmable controller (6) programmed to 
control an output voltage of the converter (4) 
according to the temperature of the electric mo- 
tor (3) (S2, S3, S3 A). 

2. The control device as defined in Claim 1 , wherein 
the converter (4) is a converter which converts the 
output voltage of the fuel cell power plant (1). 

3. The control device as defined in Claim 1 , wherein 
the converter (4) is a converter which converts the 
output voltage of the rechargeable battery (2). 



The control device as defined in any of Claim 4 
through Claim 7, wherein the device further com- 
prises a vehicle speed sensor which detects a ve- 
hicle speed, and the controller (6) is further pro- 
grammed to set the predetermined voltage to be a 
larger value as the vehicle speed increases. 

The control device as defined in any of Claim 4 
through Claim 8, wherein the device further com- 
prises a switch (7) which electrically disconnects 
the rechargeable battery (2) with the fuel cell power 
plant (1 ) and the electric motor (3) in an OFF state, 
and the controller (6) is further programmed to turn 
the switch (7) to the OFF state when the tempera- 
ture of the electric motor (3) is greater than the pre- 
determined temperature. 



so 10. The control device as defined in any of Claim 1 
through Claim 9, wherein the temperature sensor 
(5) comprises one of a sensor which detects a tem- 
perature of a coil with which the electric motor (3) 
is provided and a sensor which detects a tempera- 
ture of coolant which cools the electric motor (3). 
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fuel cell power plant (1 ) and a rechargeable battery 
(2) are connected in parallel, comprising: 

detecting a temperature of the electric motor (3) 
(5); and 5 
converting an output voltage of one of the fuel 
cell power plant and the rechargeable battery 
according to the temperature of the electric mo- 
tor (3) (S2, S3, S3 A). 
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